THIS DOCUMENT HAS BEEN PREPARED AS TYPE II DATA IN COMPLIANCE 
WITH LINE ITEM NUMBER ll4 OF SD 69-700B, CONTRACT NAS 9-150 


SD 70-205 


STRUCTURAL ANALYSIS 


SKYLAB SPACECRAFT 
ADDENDUM A (RESCUE VEHICLE) 


APRIL 1973 



(NASA-CR-1 50928) STRUCTURAL ANALYSIS SKYLAB 
SPACECRAFT. ADDENDUM A: RESCUE VEHICLE 

(Rockwell International Corp.) 400 p 

V__ ' 



Space Division 
Rockwell International 


N76-78068 


Unclas 

00 /98 02460 



s 


REPRODUCED BV 

NATIONAL TECHNICAL 
INFORMATION SERVICE 


US. DEPARTMENT OF COMMERCE 
_3LSPRINGFIEID, VA 22161 






ATTENTION 

PORTIONS OF THIS REPORT ARE NOT LEGIBLE. 
HOWEVER, IT IS THE BEST REPRODUCTION 
AVAILABLE FROM THE COPY SENT TO NTIS . 



THIS DOCUMENT HAS BEEN PREPARED AS TYPE II DATA IN COMPLIANCE 
WITH LIKE T.TFM HUMBER Hk OF SD 69 -700B, CONTRACT NAS 9-150 





MCPARtO *Vt 

SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 
RESCUE MISSION 

1.0 t 
PAac wo or 

CHCCKIO IV R*G*R> 

«ponr ho SD TO— 20^ 

oatk 4-18-73 

GENERAL 

model «o Sl^yl3.b 





contents 

I. GENERAL 

1.1 FOREWORD 

1.2 LOADS, IAUKCH VEHICLE 

1.3 CRITICAL MARGINS OF SAFETY EVALUATION 

1.4 DRAWING NUMBER LIST 

1.5 REFERENCES 

II. STRUCTURAL ANALYSIS 


ii. i 

INTRODUCTION 

II. 2 

STRUCTURAL LOADS, INTERNAL 


II. 2.1 

RESCUE COUCH 


II. 2.2 

URINE CHILLER ADAPTER FRAME 


n. 2.3 

STOWAGE PALLET 


11.2.4 

PGA STOWAGE 


II. 2. 5 

RESCUE DROGUE 


11.2.6 

BALLAST, CREW COUCH 


II. 2. 7 

AFT BULKHEAD FITTINGS 


II.2.8 

SIA 

II. 3 

COMMAND MODULE 

II. 4 

SIA 



TOBM M82 A ^EV 11-67 ^ 


2 



^NIPAMlO *V G * T ♦ 

SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 
RFSCUE MTSSTnw 

"i7r.~o — 

pac< ho *. i or 

04CCKIO «VJ R«G«R« 

KZrQ*T HO. Y0-205 

«.«• Apr.il 10, 197^ 

GENERAL 

mo ecu ho SlcyCLa,!} 





SECTION 1.1 
FOREWORD 


■^r 


te '* J * '■CV 11 — 67 


V 


3 



S!’\Ci DIVISION 

1.1.1 

NORTH WIERICW ROCMVHL CORPORA! ION 
R'vJCUK MISSION 

» GD 70- ’Ob 

CBKERAL 

«... « Skylil) 


q £* 

B.G.R. 
>16 -7* 


?O g JVQ r iD 

T^e rescue vehicle is designed to provide the capability of having two 
astro" wtc rescue three additional astronauts in earth orbit. Basic Skylab 
configured Coround a .id Service Modules uie modified to pi ovide this capability 

Modifications include two rescue couches with restraint harness assemblies, 
additional ciev oxygen supplies, a urine chiller adapter iramc (and ballast), 
ballast for the center crev couch, a stowage pallet and additional stowage 
capability, a codified drogue, and a modified SIA. The two rescue couches 
are to te utilized In conjurctlon with tho center ciev oouoh to elfect the 
rescue* Utilization of the ballast on tins center eiov couch Is to obtain the 
design stroking of -the couch in an abort condition during launch The urtne 
chiller aaupter frame focilitates the stowage of the urine chiller tianafencd 
from the rescued vehicle. The stowage pallet provides the capability of return- 
ing items of potential importance from the vehicle bcirg rescued. Undocking ol 
the Command Modulo from the Multiple Docking Adapter is facilitated by the 
Modi f ice Drogue. 

Modification of SIA's 23, 24, and 25, the SLA 1 s to be utilized on the 2nd, 
3rd, a-d 4th SX^lab vehicles, consisted of the addition or a SLA panel 
retortion s stem. The panel retention system, previously jnol ailed on all 
SLVc through SZA 15, was discontinued after one of the panels "snapped back" 
upon deployment. The sane hardware is being used tut the SLA 23, 24, and 25 
panels are weaker thun those for which tne latent ion system was designed. 

SLA 23 is tho first SIA to fly with the Ln-line changed LLM oupport 
structure for the jettison of L5M A modification lnjtallation (8V2l 1 - 321504 ), 
utilized on SLA's 11 througn 21, was analyzed in section VI 2*5 01 rcpoit 
SD 6T-1103* TNs in-line change and the modification installation arc very 
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Testa on the rescue couch assembly, urine chlllci adapter f-i'ie, Cctsa 4 
Module forward tunnel ape/, and center crc- couch Lnlltfl tie down straps 
vert conducted in accordance with I'd 1 * C11016, 61LV17 , 651 IOL 6 , 6 5 1020 , nrd 
611025. Tho following table Irdical". h.t ctructuros 1 'Sv.d and *. v e applital 1 <_ 
toot report numbers 


STRUCTURE 

DOC UHL! IT 
IflJKBCR 


LR 9CO1-3301 

Ro .cue 
Couch 

1L 191-06- f«J -076 


bD 73 -Cb -0003 

Urine Chiller 
Adapter Frame 

SD 73-CS-0003 

Forward Tunnel 
Apex 

SD 72 -CS -0071 

Ballast 

Stiaps 

LRS^iCtf? 


Rrscuc Couch rtdap’^r ‘■rnrv s Otitic 
LI mi ' Load 'iv si 

h /alga t Ion gj ^cs'uc Coucn A dap 1 * r 
Fra ails LlutJe Mai* Load IV at 

Structural aia rune* I oral 
01 the ^escue Couc v 

St-uctural and Furctionl Ic„t 
o i t u o Riscuc Co-ch 

Shy lab Ape ' Turiol Sc- •I**' opacity 


Tensile Pest oi FBI Tic -Lows 
Syc* cm 


Launch trajectory and thermal environ nt to" the rc-cu* vesicle aie 
identical to that of the basic Skyloo coni* Igurut ion* A rumpar'eon of the 
Gkylub parameters with those of CCA 1520 vu^, corductod in the SD 7^*205 report 
For further information rcgurdirc the above mentioned comiarlsons, refer *0 
icport SD 70-205* 

The following pages contain pictures depicting the nodii Icat lore h./olwl 
in the conversion of the basic Sk/lub /chicle into the rescue vehicle 
configuration. 
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INTRODUCTION * 

Structural internal loads on the Skylub rescue hardware are developed 
in section IX *2. Analyses of the detailed parts arc filed alpha-numerica-LLy Ir» 
sections II. 3 and II. 4 for the Command Module and SLA, respectively. 

Acceleration criteria utilized for equipment stored on the aft bulkhead 
of the Command Module was taken from MCR A12fC8 which established the use of 
the "Boeing Criteria 0 as presented in Boeirg SI 'AM 70-1, Load Criteria for 
Structural Evaluation of Command Module Aft Bulkhead Stowage , April 22, 1970* 

An excerpt from this MCR is presented on the following page. Unlcto otherwise 
stated, the acceleration factors from SD 67-1106-2A, page 11-4, tre utilized 
for nil structure not mounted on the Command Module aft bullhead, These 
acceleration factors aLe tabulated on page II. 1.2. 

The table on page XI-1 3 lisle the major otructural assemblies examined 
within this analysis and their top drawing numbers. 
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.•SAX L 2.5{R Z + Z 2 )J 

k « g Fl ”2 t\ for 

9 Vax L 14 .3 [R 2 + Z 2 )j 


■_L± 


1 - i 1 I i* I i ] 

riTlT : 

^1 - - . i ... 

_1 .0" ^-'.K "—.6’ " — - 4 ' "—.2 0 »& • 4 

Z/R 

g * Positive longitudinal acceleration 
g «■ Negative longitudinal acceleration 


-1 ‘ FT 


for 300 lbs<W c <900 lbs 


900 lbs <W C < 1300 lbs 


( 2QL V s 
\?(* * v c) 


Wj. * Weight of all components attached to bulkhead 
R * 56 5 inches 


+Hi 

•TU 


®xMAX 9jt 


for -1,0 < Z < + .5 
R 

for + ,5 < 2 < + 1 ,0 
R 


w, 

„ , . /45 for +Z 

g x not less than } 24 for _ z 

g r not less than 7 

Sy « ifl. 125 g x , g 2 » i0.25 g x 
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Table 11-1. Command Module Structural Load Criteria for 
Water Landings 


Components, operating during or after 
impact 

(Notes D and E) 

Components, nonoperating during or 
after impact 

(Notes D and E) 

Sccondar\ structure, all except aft equipment 
compartment 


Aft equipment compartment 


(Notes D and C) 


Inner structure, such as pressure hull, all 
except aft sidewall 


Aft sidewall 


(Note A) 


Design Loads (Ultimate) 
in Command Module Axes 

x y 

Z 

±78 g ±)0 g 

±35 b 

±35 g ±15 g 

±25 p 

+35 -5 g ±15 g 

-25 g +5 g 

+45 <5 g ±15 g 

-25 g +5 g 

+35 -5 g ±15 g 

-25 g H5 g 

+45 -5 & ±15 g 

-25 f I5 S 


Notes 

A - Primary structure such as pressure 
hull 

B - Secondary structure such as equip- 
ment biys m<! brackctry 
C - Attachments such as bonding, 
between large subassemblies 
(equipment bays) and A 
D - Individual components 
E - Fasteners attaching O to A or B 
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STRUCTURE 

DRAWING 

NUMBER 

Rescue Couch 

V56-S8000L 

Rescue Couch 
Restraint System 

V56-531100 

Urire Cniller 
Adapter Frame 

XJ6 -331710 

Urine Chiller Adapt. 

Prase Restraint 

V56-601140 

St.cr.-tge Pallet. 

V56-601110 

St oblige Pallet 
Container 

V56-601126 

PCA Stowage 

V56-601146 

Rescue Drcgue 

V56-57520 6 

Etllaat, Crov Couch 

V56-6OLO08 

Rcstiaint, Crew 
Couch Ballast 

V56-601069 

A;ft Bulkhead Fit tinge 

V56-31T550 

SLA 

V24 -880014 
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RESCUE couch 


Two rescue couches, mounted on the aft bulkhead, are used in conjunction 
vlth the center crew couch to provide tne capability of effecting a rescue. 

The rcbcue couches consist of a back pan assembly, leg support assembly, back 
pan support frames, leg support assembly fra ns, and strap restraint system. 

The support frames are located in the Al, A3, Ah, A 6, A7, and A 9 locker 
locations. Locker fittings are utili4ed to secure the frames to the aft 
bulkhead. Back pan support frames are in the A4, A7, and A6, A£ locker 
locations. Leg support assembly frames are in the Al and A3 locker positions. 

Loads on the rescue couch back pan were developed through the use of two 
A SKA computer programs. One progran was based on a model of the complete couch 
back pan. The second utilised a model of half of tho back pan. Du* to the 
sizes of the programs’ outputs, they will not be included in this report. The 
structural models are included* The program output is available within the 
Apollo stress group if required. 

Loads development of the back pan support fratiwa and the strap restraint 
system ora presented in this section. The loads for the leg support system, 
including the support frame, are developed within the II. 3 analysis section 
on the pertinent drawings. 

Load factors applicable to the leg support system are developed using 
"Boeing 11 criteria. The load factors used for the back pan frame adapter 
loading are "Boeing" criteria acceleration factors. 
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Acceleration fee tore for the man-back pan loading are taken e^centially 
from AKM-6. Sosve modifications vere made, however , ac shown on the chart on 
page 11.2.1.4, 

A computer program was used in the analysis of the adapter frajiw in the A4 
locker location. Its inputs are presented in this section, 

Pori Ions of the romput^r output from i,hr. toccue couch back pan profl>nmn 
and the A -4 adapter frame program are presented In the analysis section of 
this report, sect ion II. 3* Tho data arc presented as part of the analysis 
of appropriate structural porta. 
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SPACt DIVISION 

NORTH AMERICAN ROCMSEU. CORPORATION 

RESCUE MISSION 


SOMMAND MODUL! 


ggS£(Jt- COUCH I 

Foor aggrCAuJr load s 

C& 1 T£C|A 
TWO CACE2 

0£e i (k> c = 4oo !b. 
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j| \10G+\iJ c ) - *^ 3Z 

= M - 21 

fi 1+5 ' S ^ 3 W „ 

43 - 85 

* 0 " %-ni.S^' ' ' " +, 0 

ii»A cotton 

fyAir^ 2 


■ [\--£- 
I !4.-3 (rVh s ') 

















SfACt Btvisrav 

S0R17I AUFRJOS ROCkWRH, corforatiov 
RESCUE M'SolON 
command module 


fr-ESCue c&ucfl 

P££TUAiNT LOApS 

■ 80 EiM& C,2m:faA 


CHECKED OVj 


ortti'i // • f - V/ 


SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 
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COMMAND module 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 


COMMAND MODULE 


report no SD 70-205 


SACVo __£*>! ASL.A COMPUTE 


PLATE! NUMSagS CC ONT,) 


MODEL NO 


DWG NO 


S1CYLAB 


MODEL 


112- 

1 ( O-r 

3 3 

33- 

IOI - 

- 112 

106- 

/o3* 

117 

M3 -in- 

■ 109 

1 22- 12/ - 

110 

I i o 

- 112- - 

122 
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- 1 13- 
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1.30- 

- 120 

- 1 13 

2 5 
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1 4 
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24. 
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-15- 
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- 1C 
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2 i 

* 26- 
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l 7 - 

-18- 
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18 

•4 7 
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35 
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3 4 -3i-*ie 
37- 33- 4S 
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33- -4-0- 43 

51- • 47- 4 <5 
$ O - 7-j - (j 3 


B /-8a 

-03 

6 3-70 

-81 

70-71- 

8 1 
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7/ 
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30-31-/02 
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3! 

3/- 32- 
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9 2-33- 

■103 
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33 
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106-/04- 

35 
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103 
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/ 14 
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-II 4 

/03 

-/ 04 

114 

/ 1 5 
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- 106 

-113 

II 7 

-115 

- HL, 

/ 23 

- 122 

•1 12 

M2 

- 1 13- 

(23 

1 2 4 

-122 

- 112 

125 

-/ 24 

-113 

1 1 2 

-114 

(C5 

1 14 

115- 

-12S 

1 2 0 

- 1 as 

-1 IS 

127 

-126- 

115 

II 5 

-in- 

127 

1 2S 

- 127 

117 

134 

• / 33 

121 

I2| 

-122- 

134 

135 

- 134 

i 2 2 

122 

-123- 

125 

127 

- 125 

• 13? 

140 

-137 

123 

;2S 

- 130 

-14(3 

1-41 

- 140 

-13o 

133 

134 

-1-12 

134 

135 

-142 

I4J- 

142 

135 

1 3 5 

-126 

143 

13 8- 

13 ; 

145 

/ 4 6 - 

M 5 

133 
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146 

14-0 

14 1 - 

146 

/42 
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136 - 

13 7- 

14 4 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

PESCUC MISSION 


COMMAND MODULE 


RStCUE COUCH 

BAC'< PAN* ASViA COMPUTEE MODEL 


Plats num'Segs tcouT.1 


RCPORTNO SD 70-205 


mobelno SKYLAQ 


OWO NO 


COUP MCOe WUMBECS 


i-;e- 147 -. i-»3 . 

143- 144- 148 
I 44 - )43:~14S 
149 - l-w3- HS 
12 - -4-3 
4 - ET - 3 
2 0- II ~ /O 

a - ii- to 

I 21 - 110-120 
I 2 l - 122-120 
I 30- I 13-129 
12 3-J30-I23 
2 1-22 -33 -22 
32 - -4 3 -4-4 - 33 
43-54 - 55-44 

54 - 45-66 - SV5 
6 S - 76 - 77-66 
76-3 7-63-71 
37-93- 99- S3 

55- 709 - uo-39 
23- 34-35-2-1 
34- 45-4 6-35" 
45- 56-5 7- 4-6. 


6 7 - 

- 73 

-79 

-6S 

7 3 

-39 

l- 30 

;-79 

29- 

■ 700 

- 70 1 

- 3o 

700 - 

HI 

-J 12 

->o\ 

2 8 - 

3 9 

- 4 o 

-29 

39 - 

■ 50 - 

•51 - 

40 

5o - 

6 (- 

62 - 

s-l 

6 1 - 

7 2 

15- 

(. 2 

72 - 

83- 

3 4 - 

72 

33- 

94- 

9 5- 

B4 

S 4 - 

los- 

-|i>4- 

■ as 

705- 

Hi- 

in - 

•706 

3 o - 

■ 4 1 

-42 

-31. 

4 1 

- 52- 

53- 
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GROUP NOUE NUMBERS 


107 


7-f ~ 3 5- B 6 - 75* 
S5--96 - 37 - 86 
3 6- 707-109-9 7 
10 7- 1 7 8 - 113 -l©8 


32-33- 
4 3-44- 
54- 53- 

6 5 - 66 - 

7 6-77 
67- SB 
19-99- 

70 9-//o - 
2?^- 29- 
3 40- 

50- 51- 
6 1-62- 
72-73- 
8 3- 34- 
94- 3 5- 
P05 -loi- 
ns -in- 


3 5-34 
-46-45 
-57-56 
-69-67 
-79-79 
■ - 90- g? 
■701 7 00 
712-711 
3 1- 30 
-42 —4 1 

- 5 3-52 
6 4-63 
• 7 5-74 

- 86-05 
-3 7-36 
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- 7/9 -7/8" 


i - II 
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BACVc PAN ASkA computed mode l 
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102- 103 
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104- /06 
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122- 123 

123- 124 

124- 125 

125- 726 

126- 127 

127- I2S 
123 - 130 

16-26 
3 7-48 


33-44 
42-53 | 


92-103 
103 - 114 
114-125 











































































































SPACF DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

rescue mission 


COMMAND MODULE 


5D 70-205 


RESCUE COUCH 


L: PAM SUPPORT FRAME, A4, COMPUTER. MODEL 


SETION PROFERTIfS 


(type or) 
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1 


(TYPE 12) * 
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r 00 2 25" 1 N"* 
X 2 ' =• X f $ 0 )ii o>J 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 
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MODEL NO SKYLAB 
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SECTION PROPERTIES, !CoUT4 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 


COMMAND MQDULfi 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MlSialOU __ 
COMMAND MODULE 


n j 

PAGE NO OP 


SD 70 • 205 
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SPACE DIVISION 

NORTH AMP RICAN ROCKWILL CORPORATION 

RESCUE MISSION 


command module 


REPORT NO SD 70-20 


model no SKYLAB 


RESCUE COUCH 


1 bx.Z..f- 


AS ADAPTER FRAME SUPPORT TRUSS LOADS 


MAXIMUM VECTICAL LOADS 

S£Sl£H MJtyiM.AH load? eyj T/On^TST *G- W yDuD 1 '^ 

o| taf cVtOOldeX KOPprcil. fsame. ’ . ; 

Feo^ the ACCELEWcnCN BiUct-cps AcwS the 

FOU-OvJme Fo«- £BU AMD Etil A HD EBL 


VL= jj"3 IGCC^f 4- itocTj 


T&S ~Z~ 5 - * 

X- 3 ^ 


' V JK 3sa> ) v l- : .j . 

' ' i , , J • , , 

_• . = 3-+-SO -hT-76, = 37 0£> | _ ! , 

i \ 

IDs/ ' \o J ’ > ■ ‘ ’ 

. *' i , ’ ■ 

. , X* 35 3 ’ 1 , • 1 1 - ■ 

I I 1 1 1 1 I , I , - , 

• %• + -- , 170 s . 1 

rev 1 * 1 5 - * ' ; ; : ■ . 

X* 27.7 ! . • • ' j 1 

T &T S L (^j + 2 s 0 ^ - ras- i 

, . ■ . ' ; 1 , . i 

pesu iSlUS- tHiS ,To < 'ic Tr|£ majciuum : ' 


■ , r 
-- r 
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SPACE DIVISION 

NORTH AMERICAN ROCMVtLL CORPORATION 

F?FS rUE MISj 1QK1 


COMMAND MODULE 


SKYLAB 


= 2 . 1 . -PL 




recEcug pouch I — 

A3 ADAPTED FRAME SUPPORT TRUSS, LOA.DS 

MAV1 MUM VERTICAL LOADS 

i.0-JJT VlOvO TO A DD THc wOAO DUE TO TK= 

'owcvcr C-Twcr/is • . - , 

' ’ ! 

Pa*^ loo ( 1 . 5 )= ISO iV . ! ’■ 

1 I 

THuC fcG. Trio vt/KiMuH comC>&h^o\oO : 

, V V c- = -^T 73 sr + ISO) =■ - 3 S 8 $r lb - 

• <M ’ 

. • JC HUlHUM COwf<i£05?iOlO U-AO = ' ‘ 

?kJ TWO ADHPFSR. FRAMES . ■ 

"^.S|2jE ViOoJ THE MAC/M.UM tEnSIOKJ LO£D .ChJ TWE£~ 
SAME TVJO 'WDiHTS 1 , ’ : ‘i_ 


TO. 1 


; i • i .ni! 


PAEPAREO DV« 4 T O 


CHECKED P*t 


SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MI&^fOKi 


-2 l ^ 

PAGE HO 


reporting SP 70 - 205 




COMMAND MODULE 


L „6 sicylac 


pr.z.1.5’ 


iff. 2 .1.43 


RESCUE. couch 


A5 ADAPTEC FRAME SUPPORT TRUSS LOADS 
MAXIMUM VEETIgAl LOADS 

MAXIMUM TELNCtON LOAD S. SM POINTS "G 1 ' AND 
‘V OF THE SHOULDER ADAPTER. FRAME. 

THE ACCELERATION ENVELOPE BELOVJ IS USED 
FOR E80 r 30j AMO EBD - 22 AMD eeji-«£> 


X 


<.3o)'- 

Y 


f (zZ.S) 2 -' 


■ jjioo - i.'mez*J 


TO Y 2=5 

X- 29 2 S 


TRY H.-Zo . 

V- 2 C. 8 T 


p c„ 5 -rr L-^^J ’TzTf 

" 2 8 fo LQ s tu LT) 


29 3 J- 




£i 2 -4 4 7 


p cv ' HP 4 ^ 


- 21/5 LB3 Oilt) 


TOY 


TRY 


2 *i 5 
Y - 22 3 4 


2 - I! 
K--24.H 


p o x 


* HP + 

•s 27 SI LBS i'ulT) 


Pcx 


n 


TPY 2 r S 1 
Y - 2 T. :TO 


p 44 L >7 T/ 24 - 1.7 ( 

- 2 3 11 18 3 . Cult) 

; f , 

'. Pc, , ^j £2 j> 6 4 <» 7 + 3 -fv 

■ - 2 3 1 T LSS cult) 




! =- 2325 CBS cult) 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISShON 


COMMAND MODULE 


Mooeu NO SKYLAD 


RESGUi: COjjCw I 

./ 3 ^oaptetb frame support truss loads 

MAXIMUM VERTICAL LOAEO ~ 

adding the load due to the suppoet 

STRUCTURE FOR THE MAXIMUM TEHSION LOAD 


= /OO Cl. S') 

- ** ISO LB S CULT) 

f'oc the Maximum tension load case : 

p h = Pq - Ps v + p c 2 3 18 PI so 

=• 304 6 lbs Iult) 

maximum LATERAL load CEB S?) 

1 p c« 5 * 3 n 3 Z 


v« S 3 , it*— i 

¥— 

P "k. 

5 p T 


< Wfl 5*31133 

A j f 

■ Lf 37 

©v vs-i-suna-j. 

1 P^y / 

13 2-4— rf P M , 


e - TA N“' ~ 
O - I s. 4 * - 


- 2 OS 0 i 2-1 CI S) 

- Scsb L3S fUi_-r) 


P h/' P B„ ■-i n Lf-s'i c i s) 

i- 72 D LBS CULT) 


R =-- 2 ) & 6 LHS. la mp) 


Pc 13/ 1 lbs (ter) 
P Hx - - ' IS// lbs (csmp) 


Ri -+723 + 2/44 SIN /r. 4 ’, 
N1 ’$ T i*i 2 

s- 1 3 / / lb n l- n ) ; 
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SPACE DIVISION' 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 

It I 

PAoe wo* 0,f 

. SD 70-2°S 

OATt, -M A l A IS- 

COMMAND MODULE 

SKYLAQ 

MODEL NO 17 

"owo NO 


r?trs>c<J~ colic ij_ 

A -4 At . adapter frame, support lqao&_ 


tr.2J 5 ' 
JC.2.U** 


Fot'i &TEPJAI- LOADS' At ?Oi>JTS (j- a>JD -H -*£ 

AUM-VSlS e+ SUPPORT TU^S.^ 

P0MT3 D £ TD 02TAUO XA£ KAX.UUH U?AOT 

FAV£ TU£ T ; OuW?'jJuo£r AS uStH TAC LoAK? TO 1" k 
•SfJpPO'T' TLUST^ 

gSX + ggp j - ESL CASE I 

FCK- pocnotj TO KAAtJ + TaC-IA TAW 

riokv lx>ac '06 suoslOPE- ( 

v: -- (-3 i^T+H " ® ' 

WftUT TO APPAovimaTc THIS COrt-LC 04 & T0LWF£Jk tap. 

r*. c^v^j^cet > ucf a <oeca4oQs&L Pou|. 

'2--A*%Kx+C , © • 

■ N \ HA^t TW/IES Tt> 1 

•cT^p\ CP CSTAlU 3 PO (UT? TC’ 

SsTlOFM ©; 

jl i 

> O ' 2 - 0 ., Z ’ . 

'4 0 o x 

* , 4 • 1 , ■ I 

(4 ■ au .1 






Pf»cPA*ED 1 Y) 


6-Uj 


CMKitEO ■ Vi 


SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 


12 l 51 

PAQENO OP 


ftePQflTNO 


SD 70-2-C 


JAY) <7 iCp?, 


COMMAND MODULE 


S 1 CYLA 8 




Rescue co;;ci4 


A-*, Ai> AOAPTEP FRAV,£ SUPPORT. LOAPs 


: 1 

Tut = l^t l 02 £[-.on 5 x + ,i 3 &)x + 3 *s) 'I 


%t- l 4 . 4 x - 1 j"?5k% 1415 5 c H- S 3 10 

'.%** - 1 . 113 £*+ 33, 55 *+& 3 l 0 . / 

• To RUT) 


Dx 


‘ J , 1 


MAX 


= - 3 . 5 ? x+ 33.55 


I * i i 
f i 


* - MS' ' _ o a ,■ 

* “ 3 .E 9 - " 


CO^ECPO^DilJfr £ ACC<& 0 )K )6 To Oiy&IWAU ’E&O , 


’i f^t) = -3.tfc(ef + t(,0o 


i J 




. £ * & 7 .^- 1600 _ jgia.s _ ^ 

• ' - 3.16 " 2.16 = W 


. ■ ai.& ^ • 

. "THUS ' 

;■ : -v 


■+o 




■ ^y.- /8l +-a+4cM -24-2-1 lb. (UiT) 



, 5PACE DIVISION 


north American hookwei^l corpurai ion 
RLSCUC MISSION 

H 1SS9BIRSP! 

COMMAND MODULE 


31 2 
PACE NO 


MOOCLNO 


owa no 


SKYLAB 


fte?Ci;e COvicri- 

A-?, A6> ADAPTER FgAMIE SUPPORT LOADS 


CPQK£SPO|JOllJ& 


'TL -- 21 

VO? *T 


Is ( ao< ^)“ [lU^- 1597 lb. 


ATi»iJ& \D -wE •poa-nou s>vc -ro T-)c SopPCeJ Cr^crv^ 
' uSive, TH^ SAhC Q#r>o ^ udabiOS 

k *t? L N'^8 9 


tf-N' m - 8 3 

"S- Q.l,£>. 0 t 

71403 fort SuPPoiZT cmocruie 

:!; .' v lfH+t§-H ■ • " ' 

' i 

si 1 .' \y w - IS>0 +0 6>3 - 443 lb. fuLT^ 

'’Y^v : 

'.%1 --issr. +377 - m. lb (oo\ . 

' fUCT Roa Kv/i T^y. fi/ 3 J£ < FOi-UO.0\)0&> SOA\)^~ 

r>re* J a+11 + =: 2-864 lb. Cuu~) 


(Xct 


'"P s- 1597 + = 179 ( lb f(4T) 

TDTf 1 L 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 


COMM \»D MODULE 


„ SO 70-205 

RCPORTfjO J 


MODCL NO SXYLAB 


lercu'S: cnum 

A-9, At> AtMPTE-R FRAME SUPPORT LOADS 
kU -ft-Z MAXIMUM V t y uce THE - , ESL- LDAiD 

%T' 645+ ' S 8 .+ * 683.4 II). 

?ay- +4a - 7-»* l'- 7= -6Ml^ 

-*454+0-7.6 “ -+4&I. 6 |b , - , 

* , I/c 

* ' : 
HE-MayiHiM P Dg (ESI + CSU 4 EB V 

Tpu’-^OH+iLC 204 *) 

» ' ' J 

2-= -,QI75‘X^+-7330X +2^.5 . " 

-- * \ 

‘ ' 4 l ,5 X -i- <41 (j.ons X -t-js '30 X t^, 5 ) i : ' , 

* * , , 

" " ^2 --ffil-X + 54)05 j( + 2oSo ■ 

+71 _ . ) i V ' ’ ’ 

■ r-^?- = - 3 .I&K -f 54 . 05 = 0 • ■ , ’ ; 

dx < , ..- 

v - 5-4,05 . , ^ 

2 . 1 *+ 

• ~ , ”2 ~ -TO.A' cy - , : - . 4 

TUU 2 ® • - ; •'■ m 

J 

\"P — 46o + qi 4 +ooso = 2.503 i 


PREPARED DVi 


i £l-T) 


CHECKED OVi 


SPACE DIVISION 

NORTH AMERICAN ROCKWEIL CORPORATION 

RESCUE MISSION! 


jZ.S t.*~- 

PAOC «a 


REPORT NO 


SD 70.205 


OATCi — ‘AM Q ~1 O-^ 


COMMAND MODULE 


SiCYLAB 


DWG NO 

J&r 


Qzswc axxk 

A At At)AP TTEK IfgAMS ^UPpaET LOADS 

4 x' 

4>x s S(- r 4 * ( i5 <4 ° nfc ° it H 

60 :i- Cx>c.fc€'Cpou'OiU 6 •support t^EUcrufis: 

,1 »-' £(- 7 4*l 4 ^) "' 

*■ -347 +147 - - So lb. 

9^' 336+ 354 = 670 lb. 

TCU 2 

1680 ,b - ;•■; : 
I'V ISO V £.<?o = 3199 Ik' 


1 


I ( 
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mmmm 

SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 



REPORT NO 5D 70-205 

HUM 

COMMAND MODULE 

model no SIvYLAB 

R£F 

1LZ.U 

■ 

EESCUC COUCH 
STRAP LO ACS 1 

SUM MAR'' 1 OF LOADS 

1 s LOADS**' 

. — s 

owe NO 


'\LOAD 

3TEMN. 

E El 
* 1 

C LQtO 

e e o 

LLBtO 

EBU 

(LBS) 

CB C 
> [ 

( LA'-I 

ETB L 
1*1 

C Lesl 

SHOULDER 

— 

3 -4 5 

(70 

53 3 

4 7.3 

WAIST 

-41.4- 

228 

86 2 

•359. 2 

7 & • 2 

TH 1 (3 ! •' 

— 

— 

— 

3 1. S 

— 

HELL C! ip 



32 3 





ULTIMATE LOADS 


\UCAD 

ESI 

40^ 

4 LDSl 

ESO 

304 

CLBSi 

EBU 
2 2 5a 
(LS al 

EBD 
2 2.ET a 
( lS-A 

E8l 
1 2.75H 
Ceu 

• 

SHOULDER 

— 

2 33 5 

2 SC5 

Tsso 

6io 

’v-'MST 

/ 6^6 

4 340 

13-0 

g 060 

371 

THIGH 

— 

— 

— — 

7IS- 




HEEL CUP 

— 

3 43 

— 



— 

THE DEVELOPMENT OF' THE LOADS IN TH 
TABLE IS PEESENTEtl OH THE FOLLOVMNC 
PACES. ' 

** waist and lap straps are assumed r 
REACT THESE LOADS EQUALLV 

IS 

'O 


PREPARED 0Vl A/, /) 

SPACE DIVISION 

NORTH AMF RICAN ROC KW ILL CORPORATION 

RESCUE MISSION 

.IT 2 / 

PACE NO OP 



CHECKED OY« GL\) 

REPORT NO SD 70 - 20? 

OATCi 3l.S) - O / 

COMM/ HD MODULE 

MOOEL NO SkYLAB 

PEP 

1 



owe NO 


rescue Couch 




STRAP 

LOADS 




jSVe'AOCCS //-J (ly , 30 PEILCENTI LE MAh} 


£JaJ/T 

/£C_ 





/ 





i 

r 









'"‘-■j 

j -’1 




i 

'fiCX 




c- <0 




3. X’c./V 





• 



tU^y/r 





/5-e O 




/V 4.^/7 

• 


C/a/sT 

A^/g ; 

• 



XV 

r ^ 




A# = A? ,5/-/ 

* 


UNIT F„ 

• 

< 


Z F =^< 


* 



R Hx 

■ f* 


i 

.4 




■ 

> 
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; ,.T: i : j , ■ 1 . ’ ‘ : - : 

\z&((£Lr h )zt, K ~ (zur -4 33 - - V . ! : £ 
■ii— * 55 ^ jQf&r *" L 

^ * — - .,-r a *-7™ T~ 

'\"'/’\ - ' - «• _ y~> C 

■ rr^TT 

/^ 4 ! - / ;.l ' lx, © E 


i • ; t < 


i * . * i- -i- 
.i i * 


f r t\ * * -i-j 1 • , t n'- M i f i V_ L . • -•- w f — A 

— — — — ■ ~ f ' * ; - -: -ri- r rTTl vi '■ rr ‘~n i -vi * 

w i - T « ^ « f ' i , . i . , * J | -i * j "-i-M r-r— . t I* t t-j +•►*4-^ a 

■ : t * ; - * • ; • . • r- « ■ i y , : [■■*:;•». ,.;.u i f [ 1 

- • > i 1 ' ~ 1 1_„ 1 * ■ --' • 
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- : ^(£L)^ R ^_aUrUi- -y; | I 
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,5 / s -/^r ■ ' K. i ” ! :iT. -V H- ^ “i il ■' 

•v- ’-I •-;• ■• ■ ; : ^ u : 4 # i n « -'k-zj S l Jr v n j 

s>y-'~ t * s r-'T — ' i- — ^Xx /7~) i-f-..— "i— <rf”!T' — <-i — -* — rV - s ? , <T /'E y^T. 

—~&T£ = — -r— ^hT:i“X*Xi > ri.,;j-;';Tr-:.:.i ; d.| it; ; tx| 1 

TE- V, xi> i -• •- IE ’j JHy ri-lv^E c+ til;]:]. ;.h| **&■>? Ell 

_ T . ----- - - ntv I* . I 1 „• . i i , -t-j , r .'EH h . -t - i I-I ,-r f ' . . ■ ' r i; ;;. i .rr. 

-j-. ■■■: AK ' i : ' - i : h-;VEv /© : -:> 3 L i E rEiEE 8 ? ?&F-r,™.v 

r~rr \ zyf » n. r hEi.-.r \ h ; . ; ^ : r' rfl-;-. )■■ ; ■*, I ...n ' v 

■■ --'-"l - -\n:~y t'J ~nfv' /T-' p-i ™ f' \j | -I-j-H I -f! i ; ! '-i-'-Li — a ~ — j. — E hHxJ 'v : 

} •-r^^rEpTt © !iS ]T . riEoMT Tl 

:. f:f! ^L4ffc®-it 1 i? 

E q.{ ” :.j :.;. : : ~ - i . . '{- A V : : 1 ji -; . 1 AAA : }'\.fi7S/f+\\^A^rAA^A 

; ; i ■- 1 - : E EEES-|EE£-- / 




Ai-nxi^ u 4 >fT-- 


! ‘ ' ’ T ~ 
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'■- i‘ . --^-r.v~r 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RKCU£ MISS ION 


COMMAND MODULE 


\ 2 L.£ l-C° 

i PAGE NO OF 


moosi.no SJCYLAB 


_ : p.gscus: couch J 

5.TRAP LOADS l 


> I | . ! ! . 

I 1 ! ' I 


l £VC2/1t.Ls /a) LOAD SUMMARY ,. ,L | 1J I 

’ ^ ! ' ’ • J ! > • ' ! ’ • . j . 

|. /<C Lof)t> ^AJ . &CK SSST ( tc#n./?msry 

1 • - •’ *:•. ■- >■! ■ 


• ' j “ - 

X?,! ' 1 , 


■:'£■, 'pp.^: f 

• ^ • Jiiij L ! : f 

U‘ <»S ‘ ! j ’ j . ‘ A > 

. " ' s : ,m. i*-*. +*- 

c^;;L::::i: :ikl r 

\ <^L -H,<S ?.(%,{ /e»p ,^ 6 / 1 } Jrsh ' ' \ 

^ . 4 ,, ; > 


■ v i i "{!-!! , 


■Ml 1, ! 

! r» 


Mf* n>\ ■ i 


! ■ 1 ! j i ! 

, -i 


• i 

~ i 


j,. ' i 

• - M V ^3 
, 'i&Q ■ 

***► y> , . ■ 

*- : ' ; 


yfagtc' 

i 73 i > 


\--&P'A *- ^' 3 >']■'- '.‘'.j:; , 1 i : "' ' \/:; 

I ‘ ’ - I ’ • * t J " ' J ! 1 i • • i tn i \ ' 

7T~.Z~. /iN)C -+£.Cx:;+£/U W JLTZZ-1 C\~' : ’ 7 j 

{ ] i * 33 ‘\'~ ^ ^ ! 3 ,: ,-j ill j.i'j/^;' 

jlr;;: : ^• v V- ">W ~ \ 'tfijprf' 

fr : " Tr 't, 

‘ -f - | r i ; <i. 

\£.^£f'Ccs*~<r* f- i'H ! i ii • 


*"i J •" * * 

1 > i ’ i j I ' t 

• . i 


?K t-.-'T ; 


. ,..s, J- i. | . 


i . , . : , : • 

:,|.U /.•»; 

! ! : ‘ t ' T 1 1 1 1 


i- > 1 . ; ■ i'r,. , ■ , ■* i ■ i . r, < 

* ' T * y 1 ' I *'!. M ‘ 1 I * 4 3 } * * I ' { I * * I I I t ‘ j * } 1 I ' I I ' 

5 r , , I 7 4 t 1 A I f , 1 1 I * : - . I 1 w , ' l 1 , 1 1 ; j • \ J r 1 , ( , , ;« 

tip 1 1 ' '■ .-.i ■.«■: i - i’. ~: | nr- ;i ■ i j ini.fii’ <t' ,j - j,: 

I. 1 . ’ l V r ^‘-u"r ! , '‘;|!!i t ; 
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SPACE DIVISION 

NORTH AMERICAN ROCkWEI L CORPORATION 

Rb'SCUE' MISSION 


COMMAND MODULE 


Jt. i I if 2 

PftOCNO 


MODEL NO 5UYLAB 


RESCUE COUCH i \ I : 

' STRAP LOAD3~ ~ . /' 

EACH A LLS OUT Ci<j FOE. 30 PCUCCNTILr man) 


pcctne ujfcisr Brft.RO . i t . 
Am LAP belt ACr A 2 ] 

Okie: uJAiCr 'BTTLP.p CVIOv-U 

L E LO vJ ’ . f-ijn.h'.M-'j 


. oTUAP VJ ?> 



HIP* 


Q^SYiOdLDSK. CTOAP U)AO 


I s - n *• .'V 

\4 VVjp^l ^ i ^ i w^r 

I 

13 ,.= OcOrai C 2 T c A? 

:. 2 1 « l 


R=aiS.b 



, 185 : 


l^p* RSicreo vj 


■ Crotch 

etPA? 


t 

218 .C - O^^tSHR^ctDOlS* 

reswue, R cc =v^? ' 



J-L4- 

M 



^r\p- 


3-2.3 ll>, 


/ ■ 

1 FOOT CW(W7 


I 
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SPACE DIVISION 

NORTH AMFRICAN ROCNWbl L CORPORATION 

RESCUE MISSION! 


OATEl SEVA I? I 


flEF, 


COMMAND MODULE 


R CPOMT NO SO 70 - 20 j 


SKYLAS 

MODEL NO 


DWG NO 


RESCUE C O'J a 1 1 


ST (5 A P LOADS 

ETC BALLS out Clj FOR.SO PERCEHTILE MIAN 1 ) 


zi©.6 = US59B ss tR w o Ctol& p -"Ep Cfli&t'* .. 

. ; 

’ ! 

^ I 

asSUm-B cCK-nliEvncMi >73 to TLp is UeS-UGit^ 

I 1 

1 6,0 (ai 0 . (D) « . 

12 f.c; - ftrr- - 94,5 I k • • - t 

i " ~"” v ! J 1 ^ 

&F»o ’ i 

*- < I » 

_ • 1 I 

R cs C®(? - R^Ou- 16 “ =-0 _ I 

, 34-5 (flfcfe) 7 - f 61 + . 3 ** 1 ? wS = 0 : ; , 

=e\ 15 p -o 30 ^K w j = . ^ ‘ ••© 

t f l 

riZOA© . ‘ ; 

* T m. L 

ai£U’- 1\1 - 99.6 * < 

9 \.i -.'Icq 1 ! 

no _ 99,< “ ^ilLl U ^' 8 . „ i£Qr IL. 


"P-ioc^ 0 - 6*5 lk 


9 i .4 

1 

99 . t 

»qs 2 .i 

.Si 

-.309 

- 53 S 

, 4 S 2 






COMMAND MODULE 


S.CYLAD 


RESCUE CO'jCH 


STRAP LO ADC 


ETC BALLS UP 4 UNIT F h AMD F A ) 

S HOU lDEK STRAPS REACT TllE BOOT up LiJAOS 


/ \ 

/ f i v 

I 1 I ' > 



■ *- s \ s, 

rfcr 

5 V T \ 

/At 


r* 


~J :i 


£ Fjt " P *■ F t , - "Sa 

s . c -Em— 

s conj a IS' 

S 5 =• ^ 034 F„ 

S* =0 o 2 & F h ) sin is* 

S x ’-263 


’ F„ tlJSj-SJSii-IOS 
1 -MC 

, - 3 . 2 F () + I S O o 3 i F„ ) - 3 -SCzaS F„ ) 
-10 F tt - 9 7 Ecx 

y. 73 2 Fl, 

Rex r — TT - * 

’> i tr . 3 P Ff| 

", " *“V X S* + S 3 - «?cx - *Ax - o , 

' ’ Or 2 ii 6 F,/ i I o 3 C F„ -. 30 F H - R A * 

I e » I 

* * * - £ O Fh , » t 


REACTIONS FOR«*F A ARE THE' f SAME" AS FOR 1 F>, , 


DWG WO 


RELCUE CuUCH 
STRAP LOADS 
LYE 6 AI LS UP (UNIT F c ^ 




* F * - F - - S * 
s 2 = 

S. • S? _ . JLs 

css i S ‘ cos IS 

s s - ; 03 C. f c 

S„ = il 03 c Fc ) SIN IS' 

Sx : . 24 « F c 


4 ")rWj'r 3(F C MJS.-3 7 Re* -3 55* 

- JO s 2 =• o 

9 7R C> »3 4F s +lS(/ oJi^W 5 ( 3 i 3 ^' 



Rex * • 3 5 


S F y - Sj + 3 y “ Rgx “ v P 
e A * : / 030 F c 7 . 24 i F - -.55 F c 
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COMMAND MODULE 


PAGEUP or 

REPORT HO ^ 0 - 

MOOCLNO SKYU 8 


' J RHSCU^ » COUCH! 


‘ 1 t * I l -i — « t . 

j,i U t * ‘ ; : i 1 : 


• l stcap loads , t ' l ,.' ’! ■ : •• 1 ' 1 !‘ 1 !* j, J ■ , 

MM—: ; ;• J, I 1 ; 

eyes&cus pei 2 cemxile-„_. kaavj\„_ 1 : 

; 1 : 1 , , 1 1 , j i t > r •’ »■ 1 

!|i:. jc*gry*T _. , M : ’ " 5 . j !;r;' -ip.M 1 ” 1 

■ ; ■*!■ 1 1 ; 1 '|i ! , I 1 . ; ‘ ■ i ’ > : ; • J J 

l* j m-iV. 

Ui ,V i i! i\ [j! if i J !ii ;■*' , • 

!-mmm p. . : i. , :• r. 


' i 1 , . i • j > ' L ( • ' ’ t ' V 


, ■. > 1 : 1 . ,p .. i ’I' I .'i ' , - 'i,.- j , - - 

f. IMA 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RF5CLIE MISSION 


COMMAND MODULE 


MODEL NO 


OWC NO 


SfCUAC 


CE5.CUE CCUCH 


STRAP LOADS O <»') 

EYEBALLS UP UNIT LOAD SUMMARY 



EYE BALLS UP 


I "7. £ LES (MEAD) 

It 3 4 LES (CHEST^ 
ij. i 1_ES. (ABDOMElOi 


LOADS FDR 30 PERCENTILE MAN 


XVi) Fy r 23. I LBS (BUTTOCKS) 

fETST’J F-r - 54.0 LBS (THIGHS) 


R|Jv 

o. 0 

X 

J 2 3 5 

Rav 

35 9 

* Rax 

-47- IS 

2Rssu 

no.o 

^5 L 

170 0 


l 34-8 


* R Sy TENSION 'load 

k*UST BE REDlSTElBUTE’D 
TO Pax -AND R ws * 

R Ax t — 3 3. 0 LBS.' 

’ 3. S 


= 47.15- V-3S.O r 3i.lS LES. 
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11. E 2.1 

NORTH AMERICAN ROCN.MFIL CORPORATION 

nr'icur Mission 

^ SD ^0-205 

COMMAND MODULE 

_ SV ln!r 


UBINS CHII&ER ADAPTER FRAME 

The urine chiller adapter frame on the SKylab rescue vehicle provides the 
capability to return the M071/73 urine chiller of the rescued vehicle. The 
adaptor frame is located in the Command Module's AS stowage locker location and 
utilises the AS fittings on tte aft bullhead. Foe launch purpoccs, 200 pounds 
of steel ballast are secured to the adapter f ramj. 

The N071/73 urine chiller is restrained by four steel cable-beta vebbing 
strap assemblies The ballast is composed of four steel plate3 bolted together 
to the adapter frame by four bolts. 

Two helmets in a double helmet bag are secured to the top of the urine 
chiller by beta webbing straps that arc part of the helmet bag. 

"Boeing criteria" acceleration factors are utilized with the urine chiller 
while abort landing acceleration factors ux*e uced for the ballast. The maximum 
I.C.D. weight of 158 pounds is used in the analysis for conservatism 


tv 11-4* 





f 


PREPARED OVi 


CHECKED OY« 


DATE! 


SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

KF5CUE MISSION 


C0f.“’'tO MODULE 


MODCLNO SfCVLA^ 


OWO NO 


UE1WE. CHILLGC ADAPTEC "CAME 














I' 


r'sOs'S SP^Ct DIVISION 3E £.2 *4 

■ / C ' ■ > NORTH AMERICAN ROCKWELL CORPORATION .£K£ ^ 

'^ 2 -<= ,1 g- RESCUE MISSION , fW „ M sd •jo-KQ; 

. Wtr.JZ L 7tL ! C0; '-"- ZH £i££M^ «aori S SKY! AH~ 

«► lieme fflllli-i? ADAPJrsv FpAM£ orvkT no 

A/Ct <rLtZJC,l T/ Oh' L ' t/ 7~c-~/'/sy 

^ &!-/' t-L-’z. rC, 

/-y £&ycc'i?' !A?rttc,Lir 

Bo £*na 

CRlT£*l* , 

V> > a? c>*“ £> “ » . =jJ* 

// S’S'LJti'/cr rfT j£-ZO.Cc>t~ ’T l ^' so 

£ - -SG.^ >ri 

Z? / 


.. 

1 \ -r “'•) ax> / 

= t<- “ l4= i*v' -^.4- 

t ^_„ n _*i_ 


..<41>*Z_ 


x. - i+^ex z x ) 

I <> kr 

iz-^l SLi c<= V »o ~X 

Jxr»y<*. 


1; kk 


Sl'ACE OlVJSIOS | J 

NORTH AMERICAS ROC MV FI L CORPORATION \JZlZul Ci_ 


| CHFCKE06Y 'R-iA- RESCUE MISSION BWgf „tSd 70-tos 

date ? 3 JA-y -y 7. COM/.’AHD MODULE , sKYLAB 


,*-cf, - >KYIAB 

| 00*0 |*D 


URINE CHILLER ADAPTER FRAME. 1 


9- = - .n'o. = Sk 


< 3*~ * (o ‘ 


ORlwE CHAvU-c'iL H** . L^>e?7.~~ / S~2? ^ 
/tXxHVveB- TFSifeiVAe VA&’C \*S S’ ^ 


““T> 


Tr^Civ, afe.s" 


— I"?G^ * 6-4-. 4 • ~ ji V 4QQ 


Her*- c>4.4 


Kc_ -_ HCsS * j » \O,5S0 > p 


l y - ±r7k«Sk I Cs.. 1= 2tf3cu 
£ 


r— — ✓ ^ 

5 R - 4.+. 4 

==]*- = •%(!/ 0 ^/i* . 


ss 5 £?. i 


1 ' 


CTcvn itt <= A- ) ^ ‘4 ~ Lj-K ?7 ovX. 

^ S ^ N b VI ^7\J Vv^^'Toii k-ji -1 i c r l «vnc*C i*y cCr r# 


- 

JA- cjA/rt-TV - /. O 


rorru ««4-o /»cv ia-»y 


















3 ATC ft Hi- 


SPACE DIVISION 

NORTH A MF RICAN ROCK* Ell CORPORATION 

RESCUE MISSION! 

command module 



z /'/■?'- 


NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 


COMMAND MODULE 


liWO NO 

UglME CHILLEg ADAPTER FRAwiE 

pl'te S’, 'i'ftl* C&rt O/'J £ s’ ^AJjf r- ('till hit I' / J 

pj, *' 1 £.p/V>-> fi-L) * 21,1-14- T.-f 

(Pp | 0 < 5 > ^ 30 , VO £*■-<-> 

6 )J| 1 1'^ A x > 23 ®, «*** 

& I a, ±i_l 4 8 ~ 

I—hZ-C-lt 


ft) Sw/V/SJ 

(r-s) i~ <4-7) 

■rtlper Hx 


^p/ = 

'Lrxtt^o 

2-gfS.O Ol.il> 

Z C-lrf ) " 

f 

% a IMS’, Tcnlc 

303^ 

P/srthP C l-"0 =- 

= 

- n V r 

M ‘ Tar *c 

- -7?5* 

P/snUtP tfW-VsOW'i) 

Cfft) 

\.7TlO 

* rorrti. 

25^* 

( fc-T } J, 


— ISTO 

'* , T»r>t 

as r 

<1-4 ) 

<ce> o t O <3»s 

; 

- 



/vAr.? h/o AmSsi'Aiur o,w bc 

J*J ■ CtjOO CV'o> /> ‘ > O f„ C ^/Aift/ s S ZX*<T 
7 o inSfj‘i i to / s/J.tfe ) — » 

■t'AJl htfCrl! t A/7 , 

-D 'XV//' /W/.'Y/i.'i r) s' o-ifisj, 

■'? /IT. ) ry cr yc t&rt'tn 

tTA/f/ tii i/~J C nt C ('WrLltft TO L/Pf- opp 
h‘Onl T>ttsr- nSD/WiT. 


i 












SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MlSSiQU 


COMMAND MODULE 


CHILLER ADAPTER FRAME 


modci.no SKYLA*! 


JP’iT'-tnrsl i. dr) 7 'rOrM Op jCO/IOJ TirfS iSO l/t^rl t J "/HF 

ijsir of zsnrxrL. crhii.tr o-'nc /t-ra)/~ of F'/tr 

LVro<S F7V OF TFC' TUT- Otoroo o.f/z ’FfS. 

OZrlUd. 7 n+c -e P- X loOO COytPO'v C./OFS fs/3 

ar/c/ruF c.oy co* /Ft/rzr/J ) 


b- 2/ ' , ~l 


(.T'fPE A AVID B STRAPS. DIFFER 
ONLY (N THEIR LENGTHS ) 


- ! 7 1 7 fl i |i , Z M’lLC <*' i."MMrAM+ <s" Vn. fnti rrruiirfnm'ij 

i f I > \\r" 

A \_ AAPj-*“ fp i ** *ttV*i*t* V" *// <r ’Viu CAtZlC iypz) 

J *'•* 

A Type H»y Lora » 3c® £ *■ 

ZPfFCS ( 770*0 PP0FC7S 7/FS 

-cnr/ip- lojtrlF TO FsK e P -?*>o ^ 

_ crhtLtr - Pfv. yiFc.F, ex in on at <r , 

W* * ¥ Sgf*T*r) + fa '% 012 ’*>) 

„ /.VO. " F- " ■=■ /B?" * 7ZW/L SfFt/trJ, s 

C Mctcvcc p/str -'it* “ ^ s/ffp) 

7 7)C *.’*'!£■ CcFrUfX &ISZ v jjgf. (Mij* /-3^-. J/J 

'2-rvPr Is/t-O - (sh»> c O, Til t/o-rJ F St'Fs ) 

JT*- fb')( tgg )- LT 'A fa'* -- 

- . 5 *? + . 2 ? ' 

fW/i<r cor’d or,L !C IS it * •?*•* *S(IV“'"'< 

A-uL inZfliO TO OroF O/Oi.'. 

,*, GcyofZ fiiSF dj/J /! ryFtr For eGUac. to fltsr art F t/pf, 
Fl-oucf Lofo rP A ryptr / /ockfos er go /d T/PF , 












* SB 


JBMim 

s- 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 

report no S£ ^0- 

205 

DArEt ^7 /^/< 


COMMAND MODULE 1 


9 


UBINg CHiLLgg ADAPt;E ggAMg I 

A R * /CJXzoeS'Jte.r) rf 

u 'ar/fie ~-z a 016,0 

P erys>£- - r « J£2g* 

c 

Zhtypc * *‘0 + 73 ? 

%u • 77 Afi> •/- , 3 £" ss./, O (} i fiJ 

. AtOP? * H>ry PIT- (p & /.O’h , \*j tcff^mL eira 

i 

■v 

, 0 o t-'lfkr ),uvm LoA-T) Irf ShJj £nsy,f> s 2i6S‘ tL ‘' 




-gfiituCsart TPOJ&UXR. - oT2iVj&. C.ftwjuso. TP-R-wmS 

3Pcx_L.Doo'Wi3- “?efc»s WK. XxsT&iusCi \mst&ua'toA 












PPCPARCO 8V| 




CHKKto ev« 


(''■Lr-s-v^ 


SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

rescue' “mission * 


ijt " . LL— 

pace r-Q * of 


report no SD 70 - 20 j 




-'•COMMAND' module* 


i'.oocl no SICYLAB 


Ufcii.L 'C.itUJ-V ADAnvR' F-«AME 


EALLAST LOADING 


C*~ 



WM *004-40 Ps 
lDiSi-CC0«-i4£>t HKtQO 

rcb-33isos-*7 ip&co 
,~vs<*'iiiass ^ s j/?£cd 

r R£oo 


-431 AttY 


wa *oj» riuyi 

* to .0'’? ?«07?U^I5« 
fc©J»A* TJ> C?LSi5V'W>i 2«4 
jZgSUftsD 


VSU-Slt&Ot# I PCOD 


/Sfc-31J7/0 *£!=■ 


SECTION 

SCAUr l/| 
4 PLACES 


(\)- N SIE 


ThPiOSc. iWSr^U-ArTLOA *y*^ 0 >ASaO 4S.. 


I 


SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

s^*y \ RESCUE Ml£>SICt4 


COMMAND* MODULE' 


URINE- 'CHILLER ADAPTER FRAM£ 


BALLAST LOAD INC 


„ _ +?32. TeSC-LJH: vjcvacjlv? LAowcrt To^js. 
s>TiBarL. "TufeTfes ■e.oJr&o t>o~>o -ro 

US\NJS- OMVLEO- staS C\/ So- 2^il70| 

FOB. ■SjPfe.BCJRA'Fr STK2.WAV1. Tl£\XSV .%visS 


■EOUVeSA TJCXOO T'V V0V«- Otfli \OOV - £Kj^ 

"SOOTS. . C3-vViCI5>l- Co-AmYloO \ i AJ Ai1o(i“ 
UWOIU6- go'"* "o^- ~IZ . 


TLwrvr^ 

■?. MSS,-"S.%\S«r 
’■' t 'JSto- VSHiOL* 

VXXwWfi L£*~*S Q. Vl'^ 

* , _ “?* 'isiCzcSA 

-■- “?=• tbSOO* uor 

l l 

. MjeitMl^. feToJ? &Mc}S T20 .lncs.t- 

• I * 

, Lc«pCi ftA, 

^ «er 

“S^n* L-lT 

■ ! - V* T^S^C.'TraJn. CkvlAj 




r 
















pm pareo 0Y-. £fee 

CHECKE D, BYi / 


SPACE DIVISION 

MDPTW A\<PT> Tf*A M DHT^WV! T r*r\t> PPiU A'TTriM 

XC.2.2. u? • ^ 

PAGE NO. / OF 1 _ 

iiUKli) 1 1 j 1\ i V j A n AWVj i\ > V £j L/l; ViUIVT^JZ^A 1 

r RESCUE MIS.SJON J 

REPORT NO. S~3 .V O'- 205 

IRRCOMMAND MODULE. Jl 

^ ( J? 

MODEL NO. 1 

........ ■ ■ --“ •“..- ■ - 


i DWG. NO 

UR } M Er “tH-H-ElrE R — AD~A~P~T£~R P R'A U E r„. . :1_ 

BALLAST ’LQADlMg ~ ~ * . i 

- > ■ • 4 -'**;*-' : I 

R&lUvSX TIATE /fiJ^T&UATLDtJ ~mL&SAtkl^L ' ' V" 


\]sf 6 " 

S 3 flO- 


\]Sk 

n«a& 


! 

\ : - 

-l — > *- 


} <V Pgvtw feu- ~Dj \-i 54 ^tE> 

~ "■•■’' ■ \\ •■ - ‘ — ' ; - 
. v: . *\ . . \b -' \:r ;: ; ■ :: : . 

.r xv, 5 -&’ < • '..l: . .J.\ Iv 

* ' AL. ~v^>\ ’pA,eviS^ \ o? XuVtts.'S 

.. « : 


L.^” lb^=> 
W- 2 Z.fi 1 


./ '- 7 RD i - l l*- ( xtsb) 


',o g 


"S'- 


: — >> — • - - 

T ' - ' - TV* >01 . . ■ . - .. " . 

'xovje^MCQ's vck 'xe c 2.v\\V 
S,VV-e^&- Ktsk\o£_ b IK} 

vOo«; 'ss.eOcs , 

sooferCi ^ ■ ~A>e^\j'e£j>=in 

Aro ovt 




1 * ’ 

1 t- . r 

•r- ~ 


i 









: 1 


2$ 


CASE 

LOAD fACK i 

m 

Ri'f 

fA.£ 

Rzy 

F ?27 

Pi 2 - 

Pis 

RjjCy 




^ 4 S 

AS BOX 

X - 20 

===== 
to ?4 



ni 2 



/c >94 



1162 



V- SU 1 T 

X - - 7 $ 

-J 436 



7524 



-J 4 S 6 



-1564 



2 2 5.0 LES 

V * 30 , 

1424 

1 3 JcO 


/ 4?3 

J 372 


-(424 

1974 


-1493 

2 0 37 


30 % X U>a 7 > 

V •= “30 

-J 424 

-1974 


4475 

-2057 


(424 

- 13/6 


/ 4?3 

-1312 



a = 78 

- 274 o 


527 ? 

3740 

. 

357 ? 

-3740 


5279 

3740 


35 i? 

- -- 

>W 9 £ W 7 £ 

2494 


- 3 o 4 u> 

- 40 lg 


-4 55 ? 

24?4 


(- 3 o 4 iL 

- 4 CWS 



Ballast 

X “■ 20 

;o?i> 



10^0 



!OlO 


' 

!090 

' 

- 

2 IS £ LBS 

X = ~ 7 S 

-4270 


- 

- 427 ^ 



p 4-27 G 



-421 0 



loo% V LoAL 

Y= ± 30 ' 


i )£> 47 

u 


i/Mc 



-I 640 



t /640 


- 

2-73 



4270 



4270 



427 0 



427 0 

- 

X's -39 2^-673 

2 H 0 

' . 

3 70 <? 

2 / 4 c? 


310 0 

2 l 4 o 


3100 

21 4° 

v 1 

37 oo 

CHILLER 

y?ss s . 

2SS0 

> ‘ 

? 

2 Z$o 

X 

s / 

2580 

( 

„ 

2530 

- ( 1 


' JS 9 

X.- - 64.4 

“ 255-0 


■ . 

- 25^0 



-2Ss-o 



-2550 

* 


+ 

~ S. o 

297 

2 ST 4 


2 47 

3=54 


- 277 

3 54 


- 297 

3 £"4 

1 

) 76 . sT Lfi? 

W-8.0 

-277 

-354 


~2<n 

- 35*4 


297 

-3 S' A 


297 

-354 


lOOYo X L0A]J 

"2 r /6T 

- 67 X 


~no 

(2 75 " 


7 /o 

-6 75 


7 /o 

67 iT 


lio 

- “ 

3 r - 76 . i 

675 


-mo 

-675 


-110 

475 


-■7/0 

-47 X 


-1.1 0 

"1 

- X - Y 4 z 

- 3 S 2 Z 

- 3 £H 

7 /o 

-24 7 2 



-32 2 S 

-354 

7 /o 

. 

1 

-ISIS 

- 3 s "4 

lio 


^ Loads ‘due to- am moment ard ignoestd 

DUE TO the .LOW G.G- of T7 i Ll BALLAST PLATES. 


-1 

A 

z 

o 

r 

iO 

> 

a 

w 

o 

jO 

r 

'0 

> 

A) 

W 

o 

z. 


c. 

70 

|Z 

m 


o 

X 


m 

X) 

o 

> 

T> 

A 

m 

A) 

T 

A> 

> 

r 

ul 


A 

A 


/ ' > 
t 1 


n 

x 

m 

n 

7 . 

D 

CD 

■e 


A 


I 7J 
C 

H 

> 

7 ) 

rn 

IS 


!?> 


o 

o 


iJ 

X 

Xj 


o 

r? 

c 

r* 

an 


tn 

»A 

P 

OT 


2 

o 

u 

a; 


X 

m 

t/l 

n 

c 

m 

2 

lS 

(A 

5 

z 


pi 

2 

O to 

> T3 


§ 

o 

71 

< 

fr) 

f 

r 1 

O 

O 

50 

-a 

O 

Jtf 

> 

H 

►-H 

§ 


D 

l — i 

< 
►*-< 
or 
*— r 

o 


m 

•t? 

o 

3 D 

"-f 

2 

P 

Cl 

o 


rO 

o 

Ul 


?M| 

o * 

m w 

P rj 






















f 

... n.T. . _ 

SPACE DIVISION* 

*OKTl{ AMZRJCAS ROOM' EH CORPORATION 
PSflfn jp. 'rr^TAW 

ri. 2 , 3.0 

— * R.G.?. . _ 

..-O.. _ SO VO-PO r > 

-... u-i?-r- 

COMMAND MOOULE 

-* SR /lab 





SECTION II. 2 . 3 
STOWAGE PALLET 
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Stowage provisions on the rescue vehicle arc provided by the stowage 
pallet, located on the Conv.<an& Module aft bulkhend • The pallet la located 
between the rescue couches and utilizes the A2 and A5 stowage loeXer fittings. 
The stowage pallet eonflieta of the pallet frame and cloth container-. The 
container is secured to the frame vith beta /ebbing straps. 

Acceleration factors effecting the pullet are derived frota '‘boeihg 
criteria 1 ' ac presented in V.CR A127^8. Those factors ore ultimate* 




J - 



fCWiMD A ‘•tV ll-« 


lOM MW A w < v ll-*7 











»V. 




w'.'m 


* SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION! 


'jr.j a 3 

PA CCNO 


REPORT HO SD 70-20? 


\T£i MfW,4 1010- 


COMMAND MODULE 


MODEL NO CKYL'AF 


fi 


Stowage, pallet 


i : ■ 


. > F* s ,i c i . , 

V<I M - ‘ 


V- 


At-tsc/ i M/VP? erOuJ/CC-c lc^atiomS 


KKAnoU 

A5 

AO- 


4 


■o 

o 


.,.-4.5 

-085 



— 1 - ■■ ■ „ 

LPOTiCO % f X 

3* 3x- % g*. 


AS -.08 *432. &4.s 6-13 ,8 

A2. -.50 .432. 6*3 , 643 .55 

. -L. 

51.4 3i.S * 6.4 2 112,22 
. 

SC. 4 U.& 4*42 4t8.S4 

W:S? 

305~I-7 

the aeoien stowage c*. nr (a ft '= 

Tij lb/Fr 3 ■ 

N _ 

i 

- «. 


|+ ico<-yUi<ntooit Cows: 
<t;0cLi os j Uc.-9oO!b 


PREPARED DV| ~\) 

CHECKS Q OV I \ j f l/ i * 

xte, M, -y lA l», -71 


SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 


COMMAND module 


REPORT NO SD 70-105 


MODEL NO SKYOlR 


STOWAGE PALLET 

EvreauAL. lOatc 


THt IWtWiHfiTC evlOtLOPE FcaL TWfT Sr-S (2 SHOWN 


.>>X 


"BSLOW , 



X -n 


X 


AHU0JCi}-iA7-e UOLOH£r FD(L TUT TWO OrCWAAE 

LOCATiOkiS ; 

Al- UOuMlT = f/TlO InI^ ar 4|03 FT^ 

A5 MOLOME" «■ fc/Ho tsi ? - 4-.02, Fr 3 

‘ J • 

THE CaitiieOpOuOiHG- lOciO-Hr? EASES! oU 3S lh/Fr 3 

AO UJSl&MT = |+l lb. 

AS \*)£\C-RT = 141 lb 





SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 


COMMAND MODULE 


stowage pallet 

LOAD? 01 J FvrruiGC 


REPORT TJO 5 D 70 - 20 J 


M «u 0 SKVCAB 


DWG fiO 


A 'l QOislFl &Uft AriOKi - LOOKttviGr APT 


/ w 

&j£ 

Pv2^Tj5* 

yjy - 1 

/. Kz. 

rlX 

F2CE 

fuss ' ’ - : • ~i - 

zri 

Fix 


<=>v 

JX 

| l 

«y 


EBire - 1 

■ 

- i 

i 

: •: i- 

- . j * 


. ■ • 


t ( • * 




* 










SPACE DIVISION 

AOTTH AMERICA^ ROCKWELL CORPORATION 

RESCUE MISSION 


X 2 3 l 

,AGENO OF 


COMMAND module 


stowage PALLET 
EvCTc&J&L- LOADS 


d SD 70-205 


ftgftCTlCU <st- *t* X U/AOQ 


AS FmWifrP 




=r (5^ lb 


%*■ (24) !1^- oo« 

1W aifeiu 1442 . .. ' 

**«*• • 

Aa pymn&s 

"V - M3 

MiSr)^-^3. - 


t 

I 


i 


SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCll£ MISSION 


COMMAND MODULE 


. „o S/YLAE 


<£>towace pallet 
EVT ctlKIAL LOADS 


ot-i-V LOADS 


A5 rm-Ng-s 


^ 141(3.4) = qos ' 

\r ^05 - ■ • k 

M a = 305(8.5) ="1690 \\i-K y 

Tift - 7690 nn , st> 

^HrV a ~ aal 

NW = 905(9,5)- 6600 ip-lb. 
"p = _p a e <ooo , na 

HAl *201 . p 4. = 435 lb. 


Aa FimNfrS » I 

I4t(4„*'i) = 62.3 lb,’ I 

Vr &03. U>." : ' ! 

- 02.3 C&.s) - 5300 IP- Sb, ; 


= 530 0 ._ 

■1y Jt 'M. 
• ^ 17.4 (V) 




* -\sa 








f«.t»ABCO »V| 


iLJL 


J> 1 


c~cz*xo»'<> 


P ATC^'CttJ Wp*) 


SPACE DIVISION 

.NORTH AMERICAN ROCN'VEU. CORPORATION 

c?rg,n)ir mission 


COMMAND MODULE 


4 * 


-JX z J-i 

PAQC WO 


ncf*onTNO 


SD 70.205 


SKYLATS 


5 TO W AG E PALLET 


fc<Tgfomi_ l- 0 ?£>s 

My 1 C-D- 3 ^. 5 ) sr 5 ^ 0 W-Ib- 
-'V^- sa_= 340 ,b 


?£ACnc»J t 

ASSWE TUfST lOlo- &(- THIS \-0P& REACTED W THE -DOX. 

Amo 3o7i» im) tMe /W-lCcatsOk) 02iVJGr_ p^chonI . 

'P * ia."S2 -v 8*840^ - *2° e: - 5 

T E6 T ^(5 053 >°= lb 

1l^(sos^o 70« 8S5" ip 

H U = 3o5 b (as) = U>poo Ui- it. 

TiEACrr ^so^ $(- My. ok) c\cu ovds - As cmF>&~ 

u&cncu . 

§ffl * |b 



PRCPAlgO OVt 


CHCCKCO 0V« 


. ^\V} 


.ATI. MAP WO 1,1 a 


SPACE Divmoy 

NORTH AMFRtCA.V ROCKWELL CORPORATION 

PFSniE MISSION 


COMMAND MOSUL- 


STOWAGE PALLET 

samiAi- l qad c 


21 2.3 JO 

PAGC NO OF 

ne<»oRTNO SP 70-^05 
model no SKYtAP 

DWO NO 

I 


ueiM& •Same - methc® and 30^0 

V a^' 3 • m '> ' 7 ' 

T. -- 7 ' 4 


FDR ACL lc<^t iCk1 / 

^doo ,^ ,- 3 ^ it 


7 >K\ - 2 _^n $ 5 ^ v. ^ 

i31 


C-EAcnoa g£ -~a loap 

AC^Uwe TACT TV',£ <l£AerW TO TOE -Z ACCEtEUAT ,CTO 

TUutucET TEuOiOvi |U TOE BAGr AS CHOiOM 'BEloo, 



B?£g 'g.Tay cx= 

~ 2 a<? ca-i?~E KlT S 


T - TENSlftU IM5 BAG' j 'Efcrt SIPS' 

& % $£* 

J 

■p^ | 4 \ ( 3 .© 4 )T * l 0 S <3 <b. 


scr cro © = P 

T «=• 305 % 

a(jM,o T 3 >“) 


1130 lb, 


Kj - CcTaA.^” 


U = l^ofAi) ~ l'o 2 S lb 

JL* I&B, t {, 4 , 

\ « Xb 








'w 


V 


% 

■!* 




i 

j 

| 

i 

] 


I 


! 

i 


j 








































ft4) 


CxtCKCQ OYi 




SPACE DIVIMON 

NORTH AMERICAN ROCKUELL CORPORATION 

RESCUE MISSION 


inrzj -3 i - T 

PAQ ENO i 


REPORT NO 


SD 70-205 


— ^ 2 . 


CCPI/.NP MODULE 


5 ,(VUE 


STOWACH PALLET 
1W>~ 


H 7 'We fpcT TUAT THc "BAS'- (S NOT A £ 1 &U> 

ET^cruRc: TTiC METHOD of &£t\CV>U(x Y AMD H LOADS 
HO^r iNuecno-ATEi) . 

REACTION of Y-Y UDA33S , . 


react both vdw><£C Ax am>.p /\s ! 

t 



•V* H-\ (6 aT) + \ At (T.AaT =, l<50.7 

' i I 


aTc*b© 

AS20KC ©£45° . , 

i 

T **, tf-V -- — = 1 080 li. 


OJ 


^ 101 ) 
K1 - QX Aak »0 j 
S~ = 8.5 in) 


15 T) Ik 



l 



KMiWNA h tV I1-»T 




II. 2. 4 1 


SPACF DIVISION' -» •: 

NORTH AMERICAS ROCKWELL CORl*ORATION 
ft.y yv ■> SD 70-505 

COMMAND MODULE ^ sv^nh 


Provisions Tor the stovige of five fGA otovnge containers are provided 
In the rescue vehicle Conrond Module for the return configuration. Too of 
the containers are launched In volume El and three are transferred from the 
Sky lab. 

The stowage containers are mounted on the aft bulkhead virevayo. 
Vj6-601i69 entry ropes eecure the contoinera to the reacue couch frames. 

Three of the contalncra are also secured to ring assemblies. The two stowage 
containers not secured to ring assemblies are wedged between the heads of the 
rescue couches and the sidewalls. 

Loading effects of the containers on the rescue^ couches and on the aft 
bulkhead virevay structure are developed in this section. The structural 
members involved in the loading development of this section are typical of the 
virevay structural members. 

?roo a review draft of Apollo Command Module water impact tecto dated 
July 1 6 , 1969 , the maximum C x-x acceleration is approximately 40 g'o. This 
load factor m>y be compared to those developed utilizing the Boeing criteria 
on page 11.2.4 / *7 
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BALLAST, CREW COUCH 

Six st tel plates are utilized on tne center crew couch to obtain the 
design stroking of the couch during abort, The bottom plate is bolted to 
angles along tvo edges vhich ore fastened to the torso support beans of the 
Veber couch. The remaining ballast plates are secured to the couch by metins 
of a steel cable and beta vebbing strap assembly system and four KAS 1154 
sc revs vhich clamp all six of the plates together. 

Loading of the Weber crow couch from the ballast, as developed in the 
following pages, is shown to be less than for man loading Additional 
analysis of the couch structure is, therefore, not required. Analysis of the 
ballast mounting hardware is, however, presented in section II. 3 of this report 
The load factors utilized for the ballast plates were token from. 

Apollo Command Module Water Impact Tests , Appendix B, voter landing tests 5**9 
with CM -099* Allowable a for the steel cable and beta vebbing strap assemblies 
were token from the Skylab-Reacue— » Development Verification Tensile Test of 
P.B.I. Tie -Down System, LR 9643-4035* 

Maximum ballast weight utilized on the center couch is 21*6.6 lbs. This 
weight is representative of one astronaut entering the rescue vehicle from a 
disabled Skylab . The weight was taken from CSM/LM Spacecraft Operational 
Data Book, Volume III, Mass Properties Amendment 134, November 21, 197 2 * 
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APT BULKHEAD FITTINGS 


The alt bulkhead fittings used to secure the stowage lockers to the aft 
bulkhead for the basic Sky lab mission are utilized on the isscue mission. 

For rescue, the fittings secure the rescue couch adapter frames, urine 
chiller frame, and stowage pallet to the aft bulkhead. 

This section is concerned with the development of the maximum loads on 
each fitting. Reevaluation of those fittings whose rescue mission loading is 
greater than that due to basic Skylab configuration is performed in section 
II. 3. In the cases involved, critical loading is shear of the aft bulkhead 
honeycomb core . 

Material properties for the honeycomb core and calculation of the 
effective width of the honeycomb core face sheet applicable to the fittings 
are also included in this section. Shear distribution factors for the 
longitudinal and transverse, directions are calculated. 
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Analysis of the in-line change to the LEM ptructure is presented in this 
report because SIA 23 is the fir at SLA to be flovn with this configuration. 

The loads used in the following development are baaed on A 32000 pound L2< 
supported in the SIA, For Skylab missions, a lightweight stabilizing 
structure is installed in the 3LA, The analysis of the stabilizing atructure 
to presented in report SID 64-60, Vol. VI, Section 10, The analyoio ic 
therefore very conservative for the Skylab missions. 

The in-line installation is very similar to the modification installation. 
The inner frame and facesheet in the LE24 attach area are cut out to accept a 
spring loaded cylinder which will eject the LEM/ c i3M during separation. 

The support fitting (8V24 -321110) transmits the vertical LEM load to the | 
LEM support beam (6V2 4 -321108) by bearing against the bean. The fitting 
acts as a splice for the inner frame (8V2U-321109) for contiruit/ i-j trans- 
mitting the hoop loads. The LEM loads are introduced into the SIA shell 
through the 8V24-328l0B beam. O n ly the introduction of the LEM loads into 
the SIA shell shall be investigated since the other hardware is similar to 
the modification change analyzed in the SD 67 -IIO 3 report. 

The structural integrity of the SIA panels will be examined using the 
loads from report SID 64-60, Volume VI, Sections 8 and 11. Tnc factor of 
safety has been changed, however, from 1.5 to 1.4 as shown in SID 64-60, 

Vol. VI, page 6.C 1.1. The loads were changed accordingly. Modifications 
to the SIA panels muot be capable of transmitting launch loads as well as 
attenuation ani retention loads. 
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SPACE DIVISION 

.NORTH AMFRICA.S ROCKWELL CORPORATION 

RESCUE MISSION) 


COMMAND MODULE 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 


COMMAND MODULE 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE. MISSION 


COMMAND MODULE 
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space division 
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RESCUE MISSION 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE M'SSl ON , 


COMMAND MODULE 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 
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NORTH AMERICAN ROCKWELL CORPORATION 

PTSf.llF MISSION • 
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SPACE DIVISION 

NORTH AMERICAN ROCK WML CORPORATION 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 

COMMAND MODULE 
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NORTH AMERICAN ROCKWELL CORPORATION 
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NORTH AMERICAN ROCKWELL CORPORATION 
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SPACE DIVISION 
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RESCUE MISSION! 

COAIM AND A'iODULH 


PAQENO / Of I 


SKYLAB 


cescus cql)£I 4- 

p,Afc^pAM 

tueciiiAla oecnoiJ poo- aoaOC case m:, 
"^3 pC. (^p' |T ‘) 1 

■ ’ I • 


®< I®. 1.0+ ' l ■ ' 

52.13 

t 2 L 3 . , n ' 

■ 1 . • 

ICy- U) fee. sinPLy su?pooi@ "Plate j com ce £ v/ati i/ 


I2fe4-n)1.5f,8m38 


; ]_ i.o(TT a ) |0.3>|0 6 J , 

i « 

Hs-r&'T-i - .o<- 

arcttaeI C£f To &e OizcaeD IS MAC. sueael 

IM t -.!0 AHEAP 

Cy " “ (C\ M l ' \ 

Jr 7 a^iEKir u cast a 

, ^ <5^ --0-1“)^ ljuu 1 vAftuP MClKfi- 

J 


i 


" 3 W 

fc.fco.to 
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SPACE DIVISION 
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RESCUE MISSION 
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‘ 1 1 ’ ‘ . i 'C2^ 2/ JUSPC'lTlOrO , 


I ! I • , 1 
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i i . , • . ’ : 




















7 .V, l2ir,P~ space division 

. M>RT>I AMERICAN ROCKWELL CORPORATION 

»/■ g f. RESCUE MISSION 

WlfcC/tt -)>„ COMMAND AiODUlE 

naa«wB — — -- ■ n _ „ — — - 

I -cqemj _ ressTgAiMT yg^ g.Q 

COUCH 


ftcponr no » 20 ? 

modsl no SIOTAD 


couch ^ I Ifrg-faolCftO 

rofc 'cVC^'WeS^S OF t2e*cu£ 

CeXJOS. >Yrc*Crte^ "VO Ogb -y^lCfZb HTnMfcr'^ 
O^A SeGt “?feO tweci \S> asvig^i^ vuro 
'l Sb-tovcSF "E-vHfc. t . * 


vjXsiwete ■s.vC^i 


** 7 ? t 8 S ieso 1 


■ ; Vvv<v\ & \.UW&<^vli t'CftS) '- 

’, j ’ niA>- 4 ^- 1 ^ °r . 

* J 

: . ■\ 2 eO^^OvA — epy^^WV^UA "CCssS^. KJ 3 T VlvStlUJ^S 

U> 3 fc-tovtjst 

1 1 F^ufe- 


'JiJ-kF • 


>1 


i,Y> \ 22 - 0QC-5 - 6 ^ 5 B. v>- 0 Jv^> 'Vi «&voy 

S>G \)Sfcr feova-ftb FEE. IViA&?^2.'£KiCe P£. 




CCM 


€jvux>g«=teua ' 2 . 5 ^ 
W.A- --f WlGrt 



\/s ( - iatis^ 


KS 320\95 ; 

•JR'S, < 3 ^©^ * 



rt|fe 

\] 3 b 

.sanao 


nmarTNoSP 70-2 03 

t/Q^El NO SKYLAf * 

Ovvi - =— 


— ^ ~T £ N TjO /'oucrt V °* f{i no 

~~ ~ 1 V ^r-^O iO^t 

f^RctWa \-o isE-fcoiO'ss. 

■vb^coius sort'd or- f,ai ~ro Mss-uoic^, 
ipvxrnwe- ^=vi nFis sje^t- t?&k> o?= 'ssscot^ 
iye^i.-vccoe > 

iVlGXUWJW. Oi.rUAfetir » £<,6 0* 

prv~<k? au^wi<. us 

C/Ofe^^JKJfc, Ft>C, a-VTC) 

, "i^C^fVP A\ji $ ^ 

, .- y ? -c(j 

■ v ' ’ . - , *'.* 1 - £6 6r" 0 ')'^( 

. 1 . 1 

■ • | .. ’ * I ‘ '+■«-+. 7 


V/Sb-VXCJZij' 

£vr*\MG* — 


« 0 ^To-^vO v oW 

’’^CUVST 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 


COMMAND MODULE 


fitting- suckle, plus z Rest, rescue 
couch . assy or 



MODEL NO SICYL'AB 


OWO, NO 

I / s6>-6?/0S^- 


i _b 


| .40 C A 


+ 


-/ aJ 
- 7 J*= I.AbO 

Z i Z h 


L66— J 


ti^r- - 



Vv\RrTee.\^L_ . 


A284 CRES S AIR. 
AMS ST 31 

I ^ O 
as ‘ 
T-.O - 9 1 


TSg.- 

TW= '*2-^6^ . - 


1 t i ' 1 

i ‘ , 


J 

i 


i 


i 





SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 


« COMMAND /MODULE 


SD 70-20? 


moocl no 5^YI AH 


/ <%, -ixsto&l- 

TnvS 'vRAo.vS IS 'B.fijSse OO 

Oo *V <-Vv "EVMs ’’So C^v. — hUijSx*X.\*\ V-T'i , 

■rtVa. isun&l-is «vJ5> vvo3 "OA’s Sc^p-fNC' 
' : ?-ES2.VY\fcMt.TuM -CjCivONi , rp.tr evre^u&- 

TO vtC)Tn>^ v C4- CCUC'A AAiL. /VjOWTcVMG O'M 
\J Sfc-bOiO&3 ■piTOMfir T5\® VrAMF 

C Two erua.viss'i <So>.Rie>wG , i "IPCfi- 
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*Jk 

m 
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, ; 7/ 

. . /y A 
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!U ! I - 1 
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y y 0 L| CofY.H3K)vrru Le\C^O 

r- 30 W toL uAf (ijCLS-S.— 
321S 
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SPACE DIVISION 

NORTH AMEPICAN ROCKWELL CORPORATION 

RESCUE MISSION 

pace no ? or A 
acportnoSD 7 0-205 

COMAUN D MODULE 


G - BUCKLE . P 

lus *h Rirsr. ciracoe 

OlVC NO 

VS6-6 o IO0Z 


COUCH . ASSV OF 
SENDING AT' e~mo a 




J - 1 . < r- 

. ri- ' ; 1 


nml 

7.74 ±1-* . 


I 3 10 , • LSS 

I KJ. 
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; . 4 

! ’ 

^ - 


6 M 
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j ' ( /(■)< 40) «■ 
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! 
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i 
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5 V s : - 
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, J • « l. i 
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i “ ~7 
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1 1 \\ 
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. i? 141$ irt-«-8S 
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„r . J 3 ^ 00 0 p 3 j] | ' 


’ ‘ / 32 . S )•_ 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

, reran ir MissiOM 


COMMAND MODULE 


b£««tvsS0 70 -205 


MODEL no EKYI.AB 


'SM&’cr •?> 



CoUCteJLfiftW) LOh.-C> A,crv-!Cr V** S>vaviAj 
! , VW' 7 0S' (f»o4^ = 28,3S »vii -3?=- 

1 ! fcwy 
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« - v 

’ "^e^vvo & \ s r f\- (V 
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! ■ V^-= 2<n \v.*i^- ^0 

’ 6W (o ( 2 £ 3 ), 

’ ^ ~ v»f* - 















110‘S 



SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 


COMMAND MODULE 


FVTTJMG- SHAT PAN, PLUS Z. REST , 


FAQPNO / OW y 


REPORT NO *>0 7(3-i0? 


MODEL NO 'ERYCAn 


TdS- 6 3 /gS^ 


SEAT PAN V Si- S 3 /II 3 . 


U, 2 _<v* 


— 1,0’i. — •J—JS' 


i v — —> i p t ! r— .7 • 

•• 
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* (S 5 -H h— — H*- ,z i A 
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~r~' I I , - 
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39 
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3 ?)( .o 744 ) (/ 40 .. oo <0 
r 4060 LBS. 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION! 


COMMAND MODULE 


BUSHING - RESTRAINT STRAP, RESCUE 


COUCH 


mcoclno SKYLA 3 


DWG NO, 

VS'^- <S Q 1 O &**{• 


2222-7 

.2i8 

222 _J 


DSIU.I- .. 
F ( 2C-IJ 



an. 5 - 7 t 3 CLASS 304 COW) A I 


A - . os-fs in' 


F\ u = IS KSJ 

j, ! r T ^ -30 ksj 
HEpoBT j 1 • F*u - 5^3 KSI ’ 
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W-(2-l3)C7 3)0 sUA) 

r (-4 Zo LBS OJLf) 


( "Ti) 
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table ja 

CASE li 
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NAS m 3A OdT 
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. O 775 T IN 
/. 7 3 IW 
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' ‘ , , £ - /. 3 & 7 T IN . 
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‘ ( 
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: (L * (3C ' S > C lg ^ 1’ V, 

, .ooo9« ’ 1 

• 1 ; - .71700 Kn 1 j * , . • 
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7 . -- -:'-Uy 

‘V.iK.! 1 u ’■ • X \ ‘M'.V 1 . 

- ,• • 1 > ' ■ 1 , , j , ■ 1 
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space division 0 „„ - 

NORTH AMERICAN ROCKWELL CORPORATION = 

RESCUE MISSION rcport-oSP 70-a<g 


COMMAND MODULE 


OWG NO 

v^~ CGT 


BUSHI MC BENDING 


• • 1 Ti" C(' f s D v! J 


PRCPAftEOOVi 


1 ^Tgi ^-Z 1 - ~~ 

1 1 *—''«** 

! w/a e> 

j N/ 5 S- 53 I 
1 too 


x » 0 o 2? Z& ' , i » 

K * 2 ( QOZ^ZS) A'g- 0 
* i Oo o 7 5*3) 


tHUSWlWC^ . F* ? "7 f 4- 3a(l< 43“ t) ' 

O r 

' , • B 7. ? «sr , M ■ 


t Sending} 


BOLT eSNSdNS’ 


\ *J M*Sv * ~ -j | 




f „ teAffU ' ; •- ' ‘ 

' 1 b , . 

- -f. 5,(3 0 0 Fs; 1 .. - i 


- ’ I . 


'So - k3f 
Fry * 9 S' K3t 
F cy - 95" JC5» 


1 9 J I-. I 

1 s ' 42-6 ~ I 


.. L v. 1 1’. , 

' t 


•!(■>’ I I 

• r; ’ s ; ,‘ 


* ^ f r » 1 ► { 1 , i 

r < - :_1 ‘ ‘ ’.-Jill _jJ- [r- r "V 

r f -/rij^”-kf“| rr rr :, ’;‘ . :! { ::>i / 1 r{‘ [ ; . i M 1 


>’« r ! ' ■ '!' 


SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION!. 


COMMAND MODULE 


ATTACH, TU IGH STgAP, RESCUE CCMCH 



f - i , t 




■- £ 


■ .wt s 
w\ /fSx.'f- , 
J-~o> /Si-oov~c& 


-.75 '—** ,62 


Oc5 frtA u fa- CaS> -Rw.T'-EavJ 
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VVRCSC\e(2.\7il_ i . ™- ,j- - - ' i, 

■ fe i-'£B A'W'fa bt ^y 

Tw* Wo 

MR - ■ SS 

; . . vs,, = <v " 

’ , T<tf>v - s\ 0 

■ "■ - ' vkl 


i, s'. 








SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 


' COA1MAND MCOVl.P. 


redout no£ D 70 - 205 


MOOCL no SKYOlB 







i ' I. ' ■ . 1 v V 2 -X “ J - •; 

' ' , , > i • 1 t - “ * ' 

~ * *^*” 4 * * r “ ' ' 4 '* IT\* 

’ i " ’ - . f 7 * 
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,r • 1 : 7 i ... 
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’ ■ u^-scs- > “ ■ 

J _ _ ^ , ! • t 

_i .! ■R.m - , ! • \ 

, l . ' 5 .<V 5 Pc' 2 ~ fM_N jCVJNftLe ' 

- - ! ’ ' ' t+ -=tTx?" «=. ■ : - ' ■ 

j . ' • . ■ "P* — . O S'SV VM 1 ” ' ’ , ; , 

“ - : ~7"" ' T? = vLjfts. 
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gv«s r. , ,s s. 


l<Ui=J2- 
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SPACE DIVISION 

NORTH AMFRICAN ROCKWELL. CORPORATION 

RESCUE MISSION 


aCPonTMO SP 70-201 


2-2g-2- 


COMViAMD MODULE 


WvCTtAJe= 



T2= uo 


VYWvf 


mooci. no ^VCYlTA^ 
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■l-Qi.-oO (Q ~-\7 




i >' 


..: . ruiti. ;. ' . ,.. 

• . | j AS - ■ X- t.-'A 
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. *, - 
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t 
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S M«. 
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2 2 
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T*. 
•; - .-V 
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SPACE DIVISIOV 

NORTH AMERICAN ROCKWELL CORPORATION 

PCSCUr MlS^IOKl 


COMMAND MODULE 


MODCL ND ' ' " ** 1 


toioat. 



SPACE DIVISION 

NORTH AMERICAN ROCr.WrU. CORK) RATION 

RESCUf NilSSIflM 


COMMAND MODULE 



o*«c p»o 

\i So - CrG\0'cX> 


.m., 


: i : ; i — : ! i.|- i 

r , , < 
' • I ' , ’ f ’ 'Po-' NISU- feCWNsO SW;P 


rl ■' ><. 
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i 095 
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' • - “?V = % sec ? 55 • 1 ' -J ' ; 
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1 « _ 
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• l ) 0 TteU.eFeft&\ 3 C£ WT CO STW 
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^ J 
^ 
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~D^ 
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r « ' f 
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• - f 
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Q?p-w- 4^3 CSo 5 > 

CPi'v) < 

!•* r> " 

.til "VttCi 

' : * ' ■ 



'(AprtP’c'” 


- 1 1 % C\A ! 

S3 ; 

3 8.\ 

1 
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, o 

Tsr — 


1 

=* 5 *j loo ‘s'Sv ■ ; 


^a.zM 3?.o • 


1 MS.-ItMtH 2 /u 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 


COMMAND MODULE 



VCin - i c >0 ? lA 


~t3r\j ^ ■S'AOO 


- 1 '■ 


TO , UifLAVS'VC , ; , 

» ; ■!:.=!.■ 


I < * *- *t 


, 'J ' M ‘ • . 
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. - - , > i * -i 
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nr- 
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IT .vao wwN 
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* r 5 
! * 1 
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r’ 1 - f 1 M 1 

! , - " , 1 ( | . • 

’ -r» 1 -«, CW'iOo^)CooS'J-i\ ‘ .! ,> 
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». v ^ ,• ( . . . 

; ir-li-ri : TW' =,-.«■* ’ ' 

I J ' » 1 » » 1 ' « " * 


SPACE DEVISION 

NORTH AM F RICAN ROCK WEI L CORPORATION 

■ RESCUE MISSION 



COMMAND MODULE 


DAO *0 

V\C>- U.o >ct'~ 


' , • l ’ Tck 2- P- 6?, ns ' ’ j 
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•= So. C 
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1 ;; t • s ' 
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SPACE DIVISION 

' NORTH AMERICAN - ROCKWELL CORrORATIOW 

RESCUE MISSION 


COMMAND MODULE 


nivccsa 
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"V 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 


COMMAND MODULE 


UNIVERSAL _ lap Belt, Perseus: couch 
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NORTH AMERICAS ROCKWPLL CORPORATION 
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SPACE DIVISION i 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION neponT no SD 70 - 205 
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NORTH AMERICAN ROCKWELL CORPORATION 

, RESCUE MISSION, v 
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SPACE DIVISION 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 
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SPACE DIVISION 

NORTH AMP RICAN ROCKWELL CORPORATION 

RESCUE MISSION 
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NORTH AMERICAN ROCKWELL CORPORATION 
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SPACE DIVISION 

NORTH WtF.JUCA* ROCKWELL CORPORATION 
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SPACE DIVISION 

NORTH AMERICAN ROCKWFLL CORPORATION 

RESCUE MISSION 
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SPACE DrVISION 

NORTH AMERICAN ROCKWELL CORPORATION. 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 
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TUAu9n3L <4 U),\E 1VJ COkjTcA Hfct AP-CULlD HANlO - 

NIolc ’ — 13.9 > |qJ t 

£•4 &L ---*= - ■ - 4 - * = %- 

“t™ ; 


JL 

- *1 l*—‘ 


t 


Assl/hc h? = 'loo lb. i2 AppucCi at twrescecnou 
O-t V\frT AWO WOMO MOl£ 

u UgsoSsJj!!^ ^ • 

(W 13, q ' 1 














'Zfu 2 


PBCPAflCO flVl VT^\ 1 ^ 
CWCCKgO QVl >w M ^ v 

I DATC i MfffM la 


SPACE DIVISION 

I^ORTH AMERICAN ROCKWEli. COR IK) RATION 


COMMAND MODULE 
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SPACE DIVISION ' 

NORTH AMERICAN ROCKWELL CORPORATION 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 
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SPACE DIVISION 

NORTH AMERICAN ROCMVEI L CORPORATION 

rescue: mission 
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SPACE DIVISION 

NORTH AMERICAN R0CKWEI4, CORPORATION 

RESCUE MISSION 


COMMAND MODULE | SKI 


1 0*0. f.O 

Vo-bl-H 1C. 

RESCUE oiTMJAGE 

BSACSC^T - WIMSE. RESCUE: VEHICLE' JSE’-rufJW 


STSWAC£ PALLET. ASSY OP 


\j5fo- 

fcoilis 

p v b 


^'3 


?c*> 30 * ; 


, i , 


Lj kiA 


9=3450 IL, (Q’J) 


UNE <jf QjipPOCTJ 


R,,Rs ! c 1 S 


jo © 


H J— .Co 


MATERIAL; A r ^6 


F ttt - 140,900 











SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 
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SD 70-205 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 
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SPACE DIVISION 

.NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 
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SPACE DIVISION 

NORTH AMERICAN ROCKWELL CORPORATION 

RESCUE MISSION 
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NORTH AMERICAN’ ROCKWELL CORPORATION 
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NORTH AMERICAN ROCKWELL CORPORATION 
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